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Investigation of the Creep Failure of Steel S0JV/129-58-11-4/13 


results of experimental and theoretical work of other 
authors, the following conclusions are arrived at: 

long duration failure at elevated temperatures is 
preceded by the formation of a loosened zone with an 
increased concentration of accumulations of vacancies 
in the crystal lattice; this process leads to a weakening 
of the interatomic bond forces in the highest stressed 
volumes of the metal which brings about favourable 
conditions for forming nuclei of micro and macro-cracks. 
There are 4 figures, 2 tables and 14 references, 

ll of which are Soviet, 3 English. 


ASSOCIATION: TsNIITMASh 


1. Steel--Creep 2. Steel--Failure 3. Steel--Mechanival 
properties 4. Steel--Test results 
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PHASE I BOOK E; PLOTTATION 80V/3790 
Tula, Mekhanicheskty institut 


Viiyaniye obrabotki na strukturu i Svoystva metalla; sbornik statey, 
(The Effect of Machining on the Structure and Properties of Metals; 
Collection of Articleg » Moscow, Oborongiz, 1959. 76 p. (Series: 
Ite: Trudy, vyp. 11) wo. of copies printed not given, 


Ed.: M.A, Krishtal, Candidate of Technical Sciences, Docent, Ed. of Publishing 
House: 8,1, Vinogradskaya, Tech, Bd.: V.I. Oreshkina, Editorial Board: < 
8.8, Petrukhin (Chairman) and Resp. Ed. of Series, Director of the Institute, 
Candidate of Technical Sciences, Docent; A.G, Gorst, Doctor of Chemical Sciences, 
Professor; A.I, Lampei, Doctor of Technical Sciences, Professor (deceased); 


M.A. Mamontov, Doctor of Technical Sciences, Professor; A.N, Ter-Mcrtich'yan, 
Candidate of Technical Sciences, Docent; V.D. Rozhkovskiy, Candidate of Physics 
and Mathematics, Docent; D.G, Solomentsev, Candidate of Economic Sciences, 
Docent; A.Ya, Shaydenko, Candidate of Technical Sciences, Docent (Scientific 
Secretary) 


PURPOGE: This collection of articles is intended for scientific and technical 
personnel in the metalworking industry, 
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The Effect of Machining (Cont.) s0v /3790 


COVERAGE: The articles were prepared by members of the Department of Physical 
Metallurgy, Tula Mechanical Institute, 1n conjunction with members of other 
departments and industrial personnel, The book deals with the effect of 
various conditions of heat treatment and mechanical treatment (shot peening 
and coining) on the structure and properties of ferrous metals. Proper 
conditions are indicated for annealing malleable iron and extending the life 
of machine parts under cyclic-impact loads, New data are given on working- 
cut a method of internal burnishing with the use of mandrels, In addition, 
results of an investigation of the distribution of elements in alloys are 
presented. References, chiefly Soviet, accompany individual articles. No 
personalities are mentioned. 


TABLE OF CONTENTS: 
Preface 


Mirkin, I,L. [Doctor of Technical Sciences, Professor] and 
EP. Rikman [Candidate of Technical Sciences], Applica- 
tion of Local Spectral Analysis to the Study of the 
Distribution of Elements in Alloys 
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The Effect of Machining (Cont. ) 80v /5790 


Glebov, A.D. [Engineer], Effect of Various Methods of Work 
Hardening on the Cyclic~Impect Strength of Steel 


Extensive experimental data are given on the testing of steel 

of various types for durability under repeated impact, Treatment 
suiteble for increasing the durability of hardened and tempered 
parts 10-15 times is discussed. One such effective method is 
shown to be coining. 


Mirkin, I.L,, and T.A, Sirenko, (Engineer), Investigation of the 
Surface Layer of Steel Formed by Internal Burnishing 


This and the following article deal with the mechanical properties 
of the surface layer obtained under various conditions of burnishing. 
Extent of plastic deformation is determined, and diagrams of residual 
stresses along the cross section of specimens treated with mandrels 
are constructed, The effects of magnitude of interference and of the 
material of the mandrel are discussed. 
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of elements in allo (MIRA 12:12) 


(alloys--Spectra ) (Diffusion) 
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MIRKIN, I.L., doktor tekhn. nauk prof,; SIRENKO, T.A., inzh 
Studying the state of the surface layer produced by drawing tha 


steel over a punch. Trudy TMI no.11:32-45 '59. 


(MIRA 12:12) 


(Steel--Cold working) (Surfaces, Deformation of) 
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MIRKIN, 1.L., doktor tekhn. nauk prof.; SIRENKO, T.A., inzh. 


Investigating the effect of initial microstructure and technological 
factors on the state of the surface layer produced by drawing the 
atael over a punch. Trudy TMI no.112h6-65 '59. 
(MIRA 12:12) 
(Steel--Cold working) (Surfaces (Technology )) 
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| AUTHORS: —__ Misa Pe tCC Riccar, Le 5. 


TITLi: On Some Particular Features of tne iecal Analysis cf Complex 
Alloys 


PERIOLICAL: Izvestiya Academii nauk SUSK. S- rive iZict .“gfa,a, 
Vol 23, Ur 9, pp 1157 - 1169 < 2) 


ABSTRACT: The distribution of chesical elesents over tne structural 
componer.ts of alloys, the grains of solid sclutions and their 
boundarics, in diffusion layers, and in welding seas is 
mentioned in the introduction as being a problem cf the i:.- 
vestigation of all:ys, and it is said that local srpectrc- 
scopic analysis makes it possible to solve this probiexz. Hef - 
erence ia then made to ar carlier paper by the tuo authors 
(Ref 1), in which the sample was connected os catnude and 
the high-freyaency alternating current was rectified by wernc- 
trons. Special investigations showed that a blacxerning cf 
the spectral lines is caused only by the vapors conveyed frou 
the central zone of the crater into the spark szace. The 
quantity of evaporated substance thus analyzed is not greater 


pe 


than (1 - 2 ).107 &, because this central zone nas a CG.ia- 
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Qn Some Particular Featares 
of Complex Alloys 


Special samples were uged for the investigation of tne ditfasion 
layers, consisting of metal suurces and actal scivent. The 

curve shown oy figure 2, which describes the cistricutisn Of 
molybdenum in its diffusion in pare iron, wade it possibie 
to calcalate the diffusion coeffictlents. The ¢iffucion of lie 
in pure Fe was investiznted by means cf the tracer methed. 
There are 2 figures, 2 tablesgand 4 Soviet references. 


ASSOCIATION: Tul'skiy mekhanichesxiy institut (Tula Mechanics TRetitase, 
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(Heat-resistant alloys—He tallography) 
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PHASE I BOOK EXPLOITATION SOV/434) 
Soveshchaniye po teorl1 liteynykh protsessov, Ath 
Kristallizatstya metallov; trudy s0veshchaniya (Crystallization of Metals; 
Transactions of the Fourth Conference on the Theory of Casting Procesges ) 
Moscow, {zd-vo AN SSSR, 1960, 325 pe. 3,200 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut mashinovedentya. Komissiya po 
tekhnologii mashinostroyentya, 


Resp. Ed.: B. B. Gulyayev, Doctor of Technical Sciences, Professor; Ed. of 
Publishing House: V. 8. Rzheznikov; Tech. Ed.: 3. G. Tikhomirova,. 


workers, It 
COVERAGE: The book contains the transactions Of the Fourth Conference (1958) on 


the Theory of Casting Processes. (The previous 3 conferences dealt with 
hy cs of molten m solidification of metalg (1956), and 


shrinkage process §), General problems in the crystal- 
lization of metal uding the crystallization of constructional Steels, 
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cast iron, and of nonférroug 


TABLE OF CONTENTS; 
Foreword 
Gulya 
yev, Be By rystallization Of Metals 
Lyubov, B. Ya, Gstealata PROBLEMS IN THE CRYSTALLIZATION oF y 
in Large Volumes On of the Rate of Crystallization of METALS 
n of Metal 
35 
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KISLYAKOVA, Yo.N. [translator]; MIRKIN, I.L., rod.; BERTIN, Ye.N., red. 
izd-va; DOBUZHINSKAYA, L.¥., t ekhn.red, : 


(Investigation of heat-resistant steels and alloys) Iasledo- 
vania sharoprochnyth stalei i splavov. Pod red. 1,L,.Mirkina. 
Moskva, Gos.nauchno~tekhn. izd-vo lit-ry po chemmoi { tavetnoi 
metallurgii, 1960, 352 p. (MIRA 13:4) 
(Heat-resiatant al loya-—Testing) (Steel--Testing) 
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_ MIRKIN, I.L.; TSEYTLIN, V.2. 


Effect of constitutional equilibrium on heat resistance. Issi. oc 
zharopr. splav, 6:26°-277 160. (MIRA 13:3) 
(Heat-resistant alloys) (Phase rule and equilibrium) 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134:' 


Te GT a BEAT 


"APPROVED FOR epentai de asa June 21, zune CIA-RDP86-00513R00113- 


— Year) s/he 
ee e _ Sen alenastenns 


nt ota!” turbine rotae;: ones alphas: 


Hehereel EI(56 fe chromium steel, KP291 steel, Hest 


denum-vanadium steel, ee P ae 
: are cloomendet ‘For turbine casings and = rah a etecee na ee 
‘This ‘steel has e tensile strength on ‘the order of 8 aes 
kg/um2,° For + a 
: ci. Theee steel a of the types EI=756, E1-H02)"RI~757 }/and. ane FE 
» These steels satisfy very well the ‘req Fequirenents of a urabiaty 
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‘mountings. of details EI-723 (0.22 « S O.508 c 
3 = 0.5% Vi-- the strebs S-rupture strength of y 
9.430% G,-1.0 =.1,5% Cr, 0.8. 
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AMTHCRS + Mirkin, TI, u., Krishtal, M. A, 
The thermal mobility of atoms fp. Le eS 


Referativnyy znurna!, Metallurgiya, Me. ., 21966, ", abstract L483 
(In ce. ilection;: "Issled, novykh zharcprockr., Spravov diya energe- 
tiki", Moscow, Mashgiz, 136:, 5 - 32) 


Review, Discussed are the mecnanisms . £ Aiffausito on: the diffust on of 
“ae pater exchange, a.ong the vacancles, ; and the annular 
ti ffusion, The results of work on of concentration 
" vacanctles by the methods - ce of alloys ana 
of the Interna] friction are 2 ne volumetric factor >n 
the diffusion of elements dis ple of interstitial atoms {5 
considered. As regards the ’, and B, a linear dependence of 
the energy of activation on diameter of the element wags detected ir 
XFe. In the case of itffuston along the Interstives, the valence 5f dissolver 
“lements has a secondary {mportance , The diffusion of elements dissolved tr 
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S/} 37/62/000/005/67 3/150 
ACO6/A101 


Mirkin, IT. L., Tseytlin, V. Z., Morozova, G, G4, 


Tnternal friction and shear modulus of some pure metal:-c wepononts 
of heat-resistant alloys 


Pr UUICAL: Referativnyy zhurmal. Metallurgtya, no, 4, Pie, 1?) abstract ype 


(Viosb. "Tsstled. novykh zharoprochn. splavov diya energettinl”. 
“Moscow, Mashgiz, 1961, 34-48) 


eabeatanal 


THAT: The method of a torsion pendulum on an improved PK@ -2 (RAP-. 5 


device was used to Study the tenperature dependence of Interna) friction nat ( 
Of pure metals: Ng (about 99,99"), NY (99.9946) and Mo (99.9%). The measures 
“ents were made on wire specimens of 0.8 mm tn diameter and 300 mm length at, A 
“4 + 2 cps proper frequency of the tors{ona} oscillations, On the curve, 
‘ng tne temperature dependence of internal friction of pure Ni, 3 


snow- 
> peaks were 
revealed: a) a "low-temperature" peak within a range of 100 - 260°C caused by 
ferromagnetic striction Phenomena; b) a "medium-temperature" peak within the 
300 - kOO'C range, connected with the relaxation of stresses along the grain 
boundaries in viscous slip; cc) a "high-temperature peak" within the 700 - 800°C 
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This {gs Caused 


G:sintegration of Brains, which acquire 
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AUTHORS ; Mirkin, I, L., Tseytiin, Ven ZSG, Murozova, GO, G, 
ey 


riTLiy Ari 'nvestigation of the interna; friction und the shear modulus of 
cinary nickel ailoys 


SARISUTCAL: Referativnyy zhurnal, Metal iurgiya, no. %, 1967, 14, abstract 6176 
(In ccoilection;: "Issled, Novykh zharspre cur, Splivev diya energe - 
tiki". Moscow, Mashgiz, 1“, 4 - 66) 


TT Investigated was the ma .* and the 
Square magnitude of the frequenc 


7TJulus) in relation to the test 

Taining © - 26,9% Cr, i al 7 i. NiCr alloys 
W2CEe -TaARUUm smelted, i , f argon and in air, The 
Snzots were forged into rods with ® and were cold-drawn into 
“lres with a diameter of 0.8 mm. Samples of the Ni-Cr a) 

ROG For 3 hours, and Samples of the N{-Al al emperatures of 60UC - 
“HOO The tents were carried wt at 20 - 950°C with the help cf a PK -KMnve 
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- - 13R001134: 
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-005 


CIA-RDP86-00513R00113- 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


. z ° 


8/137/52/060/006/095/ 14 3 
vestigation of the... ALLO/ANG51 


(RY? -MIC) apparatus, Presented are the curves of co! and £2 of the alloys in 
re ation to the temperature, A great effect of the content of Al and Cr in Ni 
t+ the temperature relations of Q7* and f© was noted. The low-temperature peak 
t a shifted to lower temperature ranges and completely disappeared at 5% Al 
and 7.5% Ir, This is caused by losses of the magnetic properties +f Ni when 
4..¢07e7 with Al and Cr. Also observed was a decrease or disappearance of the 
ancmaly in the temperature dependence cf the shear modu.us during alicying, wnicn 
was Jue t. the AE-effect. The rise of the @ cur-es and the high-temperature 
pear ( Internal friction shifted by 200 - 400°C to higher temperature ranges 
laring ailoying. Tnis is explained by an increase of the bond strength in the 7 
Bciia solution lattice during alioying within the given limits, Co 


A, Hataren. 


Ac.tra’ ter's note: Complete trans lat ior. ] 
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AUTHORS: Mirkin, I.L, Doctor of Technica: Sciences, Professor 
and Fantayevas mM.1l., Engineer 


TITLE: Some peculiarities of the kinetics of precipitation 
and growth of Lawes- phase crystais in cast austenitic 
steels 
SOURCE: moscow Tsentral'nyy nauchno-18s:edova‘es 'Skily ingtl1- 


tut tekhnologil 1 mashinostroyeniya ctrudy i, ¥. bUs. 
1961 Issiedovaniye novykh zharoprocnnykh spiavov 
diya energetiki, Vy =: GL 


Sead 
T2XT; he properti 8 of d.spersion ree srening refractory alloys 
are determined Largely by the type ge & “ap thenine pines the 
degree of dispersion und the way in whi-.. they rect with the ba- 


sic solid solution; they are developed t.rvely during preci pl ta- 
tion of the secondary stuges from the soiid solution In this co7.- 
nection, a study of the kinetics of precipitatior and growth of 
orystui-ites of the seccndary phases. and of the ehanges in the 
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structure uni ;roperties of the wet: solution brvugh’ Ure oF 
their precipitation wus curried out rwo alloys «see Yates 2) or 
approximutely identical compositicns, differing niy in tne:r Nb 
content (1 and 2.5 % reapectiveiy), were invest. ate rhe mi2ro- 
structure of botn alloys after wi.ter-quenching from 12009 ecrsists 
of a solid solution and coarse primary rrecipitates; the istter, 
according to X-ray analysix, are NbC and the Lawes phase (AB, ) 


The X-ray structural analysis of the precipitates was carvied out 


aapar ers we 


by R.N. Kogovaya, Yu & Sorokina and V A Smirnova, ‘the che 
analysis by V-P. Kagarlitskaya and EM Zoloter 4% *he papcratory 
of a-ray Structural and Chemica: Aralysis TSNIITMASh ander the 
supervision of S A Yuganova: In order to eluciiste “he peviil. 
ties of the kinetics of precipitutioa’. and growth of ead ves 
of the Lawes phuce the influence of the tempering temperature 


the run. e 8650-11009 and the period of age:ng ut TEQ° (up 29 769" 
hours) on the change in the number and size of cryst’  lilte 
atudied After each hiat treatment, the number of crystal: 

the secondary vhuse per 100 fie.ds earn of 9 19-4 ame surface 
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(total surface = 0.9 om*), Was cour ed This enatlea ‘re legree 
uniformity of distrioution of the -TyStalliies and the:r numcer : 
unit area to be assessed The diamter of 250 - 60° porticles wos 
~measured ifter each heat treatment From the res.,¢tg obtained, 
distribution curves were piotted and the standard cryetai diame- 
ters determined. It was founa that: 1) The incre se in the number 
of secondary Lawes phase crystallites increases On tempering the 
quenched metal up to 850-900°, and preferential growth of the cry- 
Stallites continues up to 900-9500. the maximum number of crys‘al- 
lites in alloy B after 10 hours temperjng was ‘.5.103 cm2 of mi- 
crosection area, and in alloy B2. 12.10 The maximum standard ory- 
Stal. ite diameter tn both Hlloys was eimtlar, being 0 35-0.9 y, 

2) Intense Precipitation of crystallites of the S“con. ry Lawes 
phase takes place in the range 850-9509 <4) ‘The ST ONS ly Ot? praes = 
pitation of the secondury Lawes ph.se 4: creuseg SOMewha® ON age rg 
at 750° but in the ranye investigated did not result in 4 cons) - 
derable growth of the secondary Lawes phase, crystallites fter 
500U hours. 4) An increase ‘in the number of crystallites of the 
secondary phase, caused by increasing the tempering temper:ture or 
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Some pecu iarities of the... D2i7. Dtuy 
the duration of SEP INE, 1B urconpanied by an ino rense f. "ben 
homegene * of their distribution In the body of the metals *) Du- 
ring lengthy ageing at /50°, the W vontent of the secondiry Lawes 
phase increases and the Fe content decreases somewh..:., oj} The nurd- 


nesx of alloys strengthened by the Lawes phise depends on «he nun - 

ober of crystallites per unit vo.ume the hardness increases abrupt - 

+y with an increase in the number of crystaliites up to 40U0-5uVUu/ ys 
cm@, and on an further increase in the Latter, continues to rise 

at a consideranly :uwer rate ‘There are > figures, 2 taples and 4 
references: 3 Soviet-olo. ani , non-Soviet-olos Tne reference ts 

the English-language Public’ tion reads as fo.:ows: pm Hansen, Ton- 
Stitutions of Binary Alloys, New Yorxw 41956, 
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a ; TE tones n ae oe 
Table 1. Chemical comrosit on of the alloys investigated 1.7%! 
= 2 . = . 
pe end: 1 - “ame of ulioy; 2 - B; >? Be. 
Tad myer t 
XunugecnnA coctas KcCAeAosaHHWX CNAaBOB B %, 
| | s p 
| Obosnstenne cnsasa Cc Cr | NI | Ww Nb St Mn 
bo: | 
. 0.020 0.017 
; 35 0,36 o. 7 
t - 9,08 15,80| 24,36 550 0,97 0.38 
ou pon 16.05| 24.12 530 2.52 0.32 0.34 0,007 uN, x 
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AUTHORS : Mirsxin, I.L., Fanteyeva, M.1. 


TIULe: Properties of cast austantile ai loys with intermotallic hardening 


PERIODICAL; Heterativnyy zhurnal, Mashinostreveniye, no, 10, 1962, Vy abstract 
10A112. (V sb, “Issled, novykh ziaroprochn, splavov dlya energetini” . 
Moscow, Mashgiz, 1961, 178 - 141) 


THAT: The authors present the results of investigating tne snort-term 

i - 80°C) and long-life (700°) strength of alloys of the Fe - i6Cr - 25u1 sys- 
tem, alloyed with W, Nb, Mo, Ti and Al, subjected to intermetallic hardening, It 
‘sg pointed out that an alioying of the alioys Nb, Mo, Ti and Al does not snow any 
different resuits concerning the short-term strength and hardness of hardened 
steels, Tne phases segregating during tempering cause a considerabie increase 

i'n strength, The long-life strength at 7OU°C of nearly all tested ailoys is tne 
same, 4,@,, at 7OO°C yor 105 hours ~19QqQU0 = +0 - +2 kg/mm, As to neat resist- 
ance, the tested alloys approach the Ni-alloys "nimonis” 80 A and 9A607A (BI6074). 


“abstracter's note: Complete translation] 
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AUTHORS : Mirkin, I. L., Tereshkovich, A. 8. 


TITLE: The properties of cast austenitic steels with a carbide and mixed 
hardening 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 9. 1962, 20, abstract 
9A125 (V sb. "Issled. novykh zharoprochn, splavov dlya energetiki". 
Moscow, Mashgiz, 1961, 192-204) 


TITLE: The results are presented of the determination of hardness (HB) , 
toughness and long-time strength of austenitic steels (20 - ooh Ni, 13 - 16% Cr) 
alioyed with W (2.6 - 6%), Ti (0.73 - 0.76%), Nb (0.89 - 1.06%) after continuous 
exposures to different temperatures (650 - 950°C) for securing the formation of 
two types of hardening phases, carbide and intermetallide one (of FeW> type). 

Qn the basis of the strength data optained the conclusion is drawn that the 
promising alloys for a further development as material of cast turbine elements 
are alloys with a mixed type of hardening; such alloys have a high heat- 
resistance and a sufficient stability of the structure and properties, 


‘Abstracter's note: Complete translation] 
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AUTHORS: | Mirkin, I.l., Doctor of Technical Sciences, Professor 
and Taeytlin, V.%., Candidate of Technical Sciences 


TITLY: Tho Structural State and High-Temperature Strength of 
Alloys 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1961, No.2, pp.2-1l 


TEXT: Rased mainly on previously published works of both Sovict 
(including the present authors) and foreign rescarchers, this is an 
exposition of the prese state of knowledge of the relationship 
between the high-tempprature strength of alloys and various 
featuros of their stpucture and constitution. It is pointed out 
that at temperatur near the melting point, where diffusion 
processes play thy predominant part and where quasi-viscous flow \ 
of the metal tak/s place, the chemical nature of ‘he alloy which 
governs the styength of the atomic bonds of the alloy matrix is 
determining the resistance to deformation and 
owever, at temperatures far below the melting point of 
its high-temperature strength depends mainly on its 
' atate: in the case of components operating under strees 
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at high temperatures for long periods of time (up to several 
hundred thousand hours), the kinetic factor determining the ability x 
of the alloy to retain its initial structural state plays alro an 
important part. Alloys, in which processesof diffusion, coalescence 
and interaction between their constituents take place at a 
rejJatively slow rate, retain their high-temperature strength for a 
relntively Longer time and are characterized by relatively slower 
fater of creep and relaxation. The initial atructural state of an 
alloy depends on the composition and constitution of the solid 
eolution matrix and other phases present and also on the 
distribution of these phases and interaction between them, The 
high-temperature atrength can be imparted to a solid solution only 
by the introduction of alloying elements which increase the strength 
of the atomic bonds, slow down the rate of diffusion (particularly 
selt-dif fusion) processes, rajee the reerystallization temperature 
ot the solid solution and tnereage its resistance to shear. 
Introduction of several alloying clements(e.g. “9, w, Cr, €a etc.) 
is more effective than a Jarge addition of one element only. 
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ft, however, the allovene additions are to perform therar fume tion, 
they have to be present in concentration higher than their solid 
solubility limit. This is allustrated on the example of a nickel- 
chromium alloy, containing 5% Mo —- Wo and 3% Fe. whose relaxation 
stability at 700°C was increased twofold after its niobium content 
had been increased from 2 to 4%, the latter figure being higher 
than the solid solubility Limit of niobium in this allov. Another 
example is provided bv the age-hardenable nickel-chromium atlove., 
containing aluminium and titanium. When soltution-treated ollove 
of this tvpe are tested at hich temperatures, their strength 
remains relatively low until the beginning of the precaipitatoien of 
av second phase the rate of deformation in the imitiald stace of the 
test for solution-treated allay being three times higher thin that y 
of age-hardened specimen, The results of experiments conducted 

in the laboratories with which the preaent authors are asco rated 
where a large number of Nai Ur ablove and auctenitre steels 


containing & ta 4O% Va wit same ather alloving clement. have heen 
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slundied. have coantirmed the view that savtusfacetorx. Nhigh-temnerature 
strength ts poseessed oniv bv heterogeneors atlov. and <teels or bw 
super-saturated solrd sotutirons mm whieh second nhases can be 
precisttayted at etevated temoeratures. The omportance of thos 
fFocter rs pliustrated on the example of an Fe-hase atiov Containing 
ttre fe and Te Seon tth and weethort Meo sd AY additronms | mrecent oon 
Various cancentratrons . Tae Cime-to-rupture ar FOO + Hoderc 
the apnlied strese at 1? kaesmm2 was determined tor these wbdevs, 


the preportion of the precapitated phases (whose rompositinn 


’ 
corresponded to the @enerad tormual.s Meust¢, rnd Mey Men C! 


Present in theee allove and separated bye elerctretytyre dia otutpen 
of the specimens was mea cured. The resulta vere reprodue sd oun 
hig 4, where LUN) 1s plotted against % Of The rnsetobte reeretne 
representing the tntenrmetult bag compounds present tr the abbows 
atuduved. st the same chemical and «true tural heterogense tty of a 
~olid so ubion mavo artvers: tv AFF resp atanee ter playset oe 
deformatian, Chars the horeh-t ture strength of atetenrtee 
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b 
(18cr - 8 Ni) atecle is considerably reduced in the presence of 
free ferrite. Precipitation of the ferromagnetic a-phase can 
also take place in a homogeneous steel, containing 14% Cr and 
14% Ni, with the subsequent deterioration of the high-temperature 
atrength and relaxation stability. All other factors being equal, 
the long-term high-temperature strength of an alloy at sufficiently 
high temperatures and low magnitude of applied stress increases 
with increasing grain size of the initial structure. This effect 
can be attributed to the fact established by Rachinger (Ref .7) 
who has found that at sufficiently high temperatures (higher than 
250°C), 85% of total deformation of aluminium takes place along the 
brain boundaries, which means that with decreasing total grain- 
boundary area, the possibility of plastic deformation by movement 
of atoms in the grain-boundary regions decreases. The high- 
temperature properties of alloys are affected not only by the total 
area of the grain boundarics, but also by the nature of their 
etructure,. According to Mott (Ref.6), the lower the degree of 
lattice distortion of the grain boundaries and the stronger the 
Card 5/11 
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atomic bonds of this lattice, the higher are the resistance of the ye 
grain boundaries to deformation, their high-temperature strength 
and, particularly, their plasticity. In the case of steels, the 
chemical nature of the precipitated phases is the factor governing 
their high-temperature properties. If the service temperature 
exceeds a certain critical level, it may be necessary to change the 
chemical composition and/or crystal lattice structure of these 
phases for the steel to retain its high-temperature strength. 

Thus, in materials designed to operate at 550 to 570°C, alloyed 
cementite plays the predominant part in imparting to steel its high 
strength, carbides of the alloying elumonts being of secondary 
importance. However, at higher temperatures, the iron-base 
carbides cannot ensure satisfactory high-temperature strength of the 
steel. At temperatures between 570 and 700°C, chromium carbides 
are the essential strength-imparting phases; they consist mainly 
of trigonal Me7Cy (at 580 to 600°C) and cubic Mea3CG (at 600 to 
650°C) carbides. At temperatures higher than 750°C, the carbide 
phases are less effective in imparting the high-temperature strength 
Card 6/11 
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than other intermetallic compounds, and alloys based on metals 

: other than iron have to be used in this temperature range. Thus, 

: for instance, the predominant part in imparting the high- havent! 
' strength to Ni-Cr alloys at 750 to 900°C is played by a phase of 

| Nis(Al,Ti) type. In the next paragraphs, the authors discuss” ee 

| treater detail the part played in steels by various alloying 

' Additions, They point out that in steels designed to operate 

' at 300 to 350°C, the attainment of satisfactory strength can be 

: ensured by the presence of unalloyed cementite alone, If the 

| service temperature is raised to 400 to 450°C, chromium and/or 

' molybdenum have to be introduced, These elements are present not 
- only in the solid solution matrix but are capable of replacing some 
of the iron atoms in cementite; they increase the strength of the 
atomic bonds and inhibit diffusion processes which accelerate 
coalescence of carbides and may lead to decomposition of cementite 
and to the formation of free graphite. In this respect, steels 
containing both chromium and molybdenum are better than those 
containing one of these elements only, it having been found that 
Card 7/11 
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free graphite can be precipitated after. long periods at 500°C ina 
steel containing molybdenum alone, When molybdenum is the only 
alloying element, it diffuses slowly during service at elevated 
tomperatures from ferrite to carbides, as a result of which the 
high-temperature strength of steel decreases. (It has been shown 
by Mirkin and Solonouts (Ref.13) that in the case of steel 15 M, 
operating at 500°C for 15000 to 25000 h, between a quarter anda 
half of molybdenum dissolved originally in ferrite has diffused 
into carbides.) At still higher temperatures it is necessary 

to ensure the formation of more complex carbides by addition of 
elements such as vanadium. These elements should be added in 
quantities sufficient for the formation of carbides not only of the 
Me3C type, but also those corresponding to the formula MeC, Tt 
has been established that, in the case of pearlitic steels, better 
high-temperature strength is attained if the ferrite-carbide 
mixture is formed without the preliminary martensitic transformation 
According to Bochvar (Ref.14), this effect can be attributed to the 
fact that in finely-granular pearlite formed as a result of 
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‘decomposition of martensite, the number of regions that can 
i simultaneously undergo plastic deformation is larger than that in 
lamellar pearlite. It has been established also, by Tseytlin 
(Ref .17), that a chromium-nickel-vanadium steel ,\}tempered after 
air-~hardening treatment, has better high-temperature strength than 
that tempered after normal hardening treatment, this effect having 
,been attributed to a more favourable distribution of the alloying 
elements between ferrite and carbides attained by the former 
: treatment. Apart from the initial structural state, the 
structural stability of the alloy at high temperatures is also very 
important, Thus, for instance, in the case of steel 12xX12BAMg 
(12Kn12V4MF), ageing for 3000 h at 600°C causes the formation or — 
the Ma(Mp)o phase which, after 500 h at the temperature, becomes 
the predominant phase and brings about an increase in the rate of 
deformation (Ref.19). Similarly, the rate of deformation of an 
Fe-base alloy, containing 20% Cr, 20% Ni and 20% Co, decreased 
sharply after 5000 h at 600°C, owing to a corresponding decrease 
in the rate of precipitation of a carbide phase corresponding to a 
Card 9/11 
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feneral formula Mea3C6. Finally, the high-temperature properties 
of alloys operating under conditions of prolonged loading depend to 
a large extent on the kinetics of phase transformations and, 
particularly, precipitation of second phases, In order to slow 
down these processes, it is desirable to slow down the rate of 
diffusion, particularly in alloys undergoing creep and relaxation, 
However, the coefficient of probability of concentration 
fluctuations is an equal, and often more important, factor, 
According to Mirkin (Ref.21), the fluctuation theory provides an 
explanation of the sharp decrease in the rate of precipitation of 
second phases, brought about by the introduction of several 
alloying additions and by increasing the difference between the 
composition of the matrix and the precipitated phases, Thus, for 
instance, when chromium-bearing carbide is being Precipitated instead 
of unalloyed cementite, the number of carbide nuclei decreases by 

2 to 4 orders of magnitude; when a ternary carbide is being 
Precipitated, the number of these nuclei is decreased by several 
Orders of magnitude, There are 11 figures and 21 references: 

15 Soviet and 6 non-Soviet, 
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AUTHORS: Mirkin, I.L., FPantayeva, M.I:, and Tereshkovich, A 


TITLE: Influence of the type of strengthening pnase on the 
properties of heat resistant alloys 


SOURCE: Akademiya nauk SSSR. Institut retallurg:: Iseledova- 


niya po zharoprochnym splavam, v. 7, 1961, °C . 98 


TZAT: During 1958-59, an investigation of cast sustenitic all-ys 
based on 16 Cr, 25 #Ni, 5. W, remainder Fe with. various carbon 


contents, was carried out :t TsNIITMASh. Various types of strength- 
ening phases were produced by means of additional slloying, e.g. 
Me5,Ce¢, y -phase, AB... Certain other changes due to allcying with 


Ti, Al, Nb and Mo, do not bring about basic changes in tie methan:- 
Cal properties of the above solid solutions. In the juencned state, 
when the alloys consist cf solid solutions with vari:zble tuunti‘ies 
of primury phase inclusions (TiC, TiN, NbC, ABo), they possess a 
pr .ctically constant hardness and similar characteristics with re- 
Spect to short-term fracture at 20°C. The different influences of 
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Influence of the type of 


the alloying elements manifest themselves clearly “hay on tmraot 
tests, especially wher the primary rpreci;it-.tes form a networg A 
change in alloy com:osition Within the limits IAVCSTiVAteE4 doer rie 
6reatly influence the properties cf solid Solutions, And, there fips, 
any chanye tn properties may be considered due tc the Vuricug 
Strengthening Phases, and car, be estimated, A difference in the be- 
havior of alloys mManifestsitsself on raising the temperature of 
short-term fracture testing. The “Oost intenge weakening sc-urg me 6 
the case of alloys cOntaining carbide Strengtheners (-ubq “arbides 
of the Me 54C, type). Alloys containing a Nig (Pe, Al’ type Strenpr). 


ening phase resist the action of temperature best. Tie Llgh-temne- 
rature resistance in long-term testing is due “9 the ABD rhage whic 
precipitates during Creep tests The ABo phase Cartiv.es dione . 4 
agulate. A Particular Characterigtj- Of adie Strengthen. Taine 
ABD phase :5 their high Paasticity in Short-term 45 WELL ae lone 
term tests at elevated “elperatures High-temperature Peasisgtant og. 
loys should be Strengthened by the PrEC pit: tion of two thases at 
different Stages of service: The rapid.iy Precipitating phases Mes, 


C6 and Y and the Slowly Precipitating AB. There are » figures 1 i 
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APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134:' 


cre ROME FOR RELEASE: Wednesday, June 21, 2000 


panier coe Li: 


CIA-RDP86-00513R00113- 


4 Saele 
2 aay Rie 


ree L Es 


$/032/61/027/011/012/016 
B104/B138 


AUTHORS: Mirkin, I. L., Trusov, L. P., and Alekseyeva, N. A. 
——————— 


TITLE: A method of testing welded seams 
PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 11, 1961, 1392 - 1395 


TEXT: The variable cross-section specimen showm in Fig. 1 is sugeested 
for veld tests. This shape 4s to prevent the spocimens from preaking 
outgide the welded region during tests. The length of the cylindrical 
part of the apecimen is varied according to the kind of welded senm. The 
local strain during the experimont was determined in sections I - V shown 
in Fig. 1. Tests with 1 18 ‘12 (1Kh1GN12T) steel showed that the shape 

of the specimen has no effect on the nature of the fracture and does not 
chanee the lone - time atrength substantially. The difference between the 
long-time strength deteruined with the specimen shape described here and 
that determined with the conventional shape is given as being 4 - he 
Moreover, the specimens break in the centre of cylindrical region as 
desired. Consequently the possible effect of stress concentrations at the 
cone apex is small. Results are given in the table. There are 4 figures, 
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1 table, and 1 Sovict reference. 


ASSOCIATION: Tsentral'nyy nauchno-issledovetel'skiy institut tekhnologii 7 
i mashinostroyeniya (Central Scientific Research Institute 


— 


of Technology and Machine Building) 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134:! 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


Leet 


CIA-RDP86-00513R00113- 


Pee ce et 


MIRKIN, I.Le, doktor tekhn.nauk, prof.; TSEYTLIN, V.2., kand. tekhn.navk; 
-- ~~ —"*nobova, G.G., inah. 


Investigating the aging process in nickel alloys by changes 
in the temperature relation of internal friction. ,irudy 
TSNIITMASH 101:61-79 '61. MIRA 14:10) 
(Nickel alloys--Metallography ) 
(Internal friction) 
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. MIRKIN, 1.L., doktor tekhn,nauk prof.; YUGANCVA, 3.. kand. fiz 
» dol , ’ ° WVA, SLA, ofiz.-matem.nauk; 
S 4 SOROKINA, Yu.c., inzh, , 


Kinetic peculiarities of the aging of nickel-tase aloys. 
Meta}_oved. i term, obr, mut. no.7:14V0 J 'h., (MIRA 15:6) 


1. TSentral'nyy nauchno-issledovatel'skiy institut tekhnologii 
1 mashinostroyenivva. 


(Nickel alloys.- jiardening) 
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AUTHORS Gertsriken, S D., Slastnikova, LF. Yatsenko, T K , Volkova, T I, and Mirkin, 1 


TITLE The relationship regularities in the diffusion of nickel in nickel-base alloys and the 
refractory properties of these alloys 


SOURCE Akademiya nauk SSSR_ Institut metatlurgn Issledovaniya po zharoprochnym splavam 
v 9 1962 Matertaly Nauchnoy sessn po zharoprochnym splavam (1961 g), 42-46 


TEXT Data on the mobility of atoms at elevated temperatures are necessary for the investigation of heat 
resistant alloys Such data were obtained here for different grades of nickel and of nickel-base alloys contatning 
Cr, W, Mo and Co A layer of radioactive Ni®} was electrolytically deposited on polished samples, which 
were heated to a temperature range from 970°C to 1170°C The diffusion coefficient of nickel was calculated 
from the difference in the fadioactiveity of the surface before and after heating The self-diffusion coefficients 
were calculated for refined nickel D = 0 36 exp (- 64700/RT) cm2/sec. for commercial nickel 
D = 0 25 exp (- 63006/RT}cm2/sec Diffusion coefficients of nickel into both refined and commercial grade 
alloys were calculated, and the mechanical Properties as well as the melting points of the alloys were determined 
The conclusion reached are that the long-time strength and the resistance to tclaxation of nickel-base alloys 
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at 800°C 18 due chiefly to the structure and to the dislocations in the alloy and that the thermal mobility of 
atoms of the chief components ts of lesser importance In the discussion, £ M > Pivnik expressed the opinion 
that the relationship between the ditfusionin nickel bas sllovs and their heat .esistan ¢ may be more complen 
han suggested by the authors while A Ya Shinyaev believed that may be premature to draw conclusions 
un the relationship between the heat-resistance of alloys and the diffusion at Jcw temperatures There are 2 
figures and 2 tables 
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AUTHOR: Wirkin, I.L., ur. o7 Yechnical Sxiences, Prof. 
Pivbss intermet.llic pnases in Fe-Ni alloys 
SOURCES: Toscow, tsentrel'nyy naucnno-issledovatel' skiy 


fnsbicus: aia tn ‘li 1 mashinostroyeniya. Trudy, 
v. 105, 1962, 5-11 


Certus.n anter €tullic o.h.ve., especially those of the KhI type 

has not been suifciently studied. Considerable attention is paid 
to Salis beatae witn the dBo phase (Laves-phase) whose 
4 group is composed o: : -e-h: rcenin; elements Y, Mo, Nb, or Ti and 
B groups of re, Cr, or Mi. Tnese phases have a slone=pnored hexa- 


TLAT: Prec. itotissehordenin: of nisten.t. c steels with / 
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ronnl atructare, we IPP sariwd with elements whose atomic roi1us 

ratio = = l.ll-1.33. Che 4 6-28) of the primary AB2 phase (stible ~~ 
above W500°C) is com ane! moinly of niobium, the B group of iron. 

™h tue secondary ABp ;2.* wien precipitates upon prolonged aging, 

the A zroup is comrased aa.nly of Ww. “ne hardness of the AB2 phase 
(VHN g0O) is cunsiier:oly hi her than that or the matrix (VHN 140- / 
160). The Ab> phrse i. tje%.7 very slowly in a wide range of alloys 
with @ low content of a-c595; «elements. Metallographic inspection 
snowed that intense quantitative growth vf the AB2 phase takes an 
pluce on heuting tor 3000 hours,while the rate of corgulation of 
perticles dur.ng prolonged yin, at 750°C is remarkably slow. This 
unuSuul behavior is due innanly to tne extremely slight possibility 

of fluctuation in the concentr_tion of elemento necessary for balan- 

ced nucle:.tion. The concentration ratio of elements in the preci- 
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intermetallic phases in se-Ni alloys 


pitating aBy phrse to tho.ie in the solid solution is g for Cr, 


4 tor Ni, + for #, «nd u for Nb. Therefore, the migration rate 


of atoms from and into tne matrix is extremely slow. Complex and 
time-consuming changes in the crystal structure have also delaying 
erfects on the precipitation behavior. There are 5 figures and 

1 table. 
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MIRKIN, I.Le, doktor tekhn,nauk, prof.; PETROPAVLOVSKAYA, Z.N., kand,tekhn. 
aie nauk 


Dependence of the stress relaxation process in steel on the 
degree of ferrite alloying. [Trudy] TSNIITMASH 105212-29 '62, 
(MIRA 15:8) 
(Steel alloys—-Metallography) (Strains and stresses) 
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wipdin, i¢u., “rof., Or. of Tachnicnl Sciences, and 
"rnudgov, L.7., candidate of Technical Sciences 


Performance of walded Solnts in steam pipe-lines made of 
austenitiis steals 


“oscow. Tsantral'nvy nauchno-issledovatel'skiy institut 
texnnolovii {1 »sshinostroyenlyae Trudy, v.105, 1962, 
57-61 ; 


The design of steam pine-lines is ,ensrally based on craap 
stranzth and endurance limit of tho pipe metals and welds. A con- 
Siderable aumber of raslures occurred in welded joints of steam 
“ping made of 1X)4il4isew ( 2.257) (1 Xh 14N 14V 2m E1257 ) and S 
1X1l8ileET (1 <n 18N 127) austenitic steels after only 700-800 hrs of 
operation. ‘he tensile strength of regular and welded specimens of 
E1257 stoel was 14 xg/mm~ at 580°C after 50 000 hra. In the cage 
of the 1:h18i12T steel the values at 610°C were 12,5-13.5 kg/mm 
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Parforrance of welded foints... 


and 1] “g/m” for vesgiler end .walded specimens, respectively. The 
safety factor was 2.3-%.2. Tho failures are due partly to nign com- 
nlex worting strassea Vrv.cit about by sharp changes in steam tem 
peretura, and partly t» insufficient plastic deformation of the 
wolds. ‘Thus, the presant cagien of high-pressure steam lines and 
velded joints, do not fully roflect the actual operating conditions. 
There are 2 figures nunc 1 vable. 
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Effect of vrerin rulting on henate 
Be tea aes 7 resistant proporties 


ioscow. Taentral'nyy naichno-issicedovetel'ski 
taihinolorgit £ mashit peta Skiyv institut 
125-134 oS shinostroyeniya. Trudy. v.105, 1962, 


THAT? The present wor, wes carried ov 
information on the tnfinaneea OF reid mee ae ee eneene 3 
creen behavior in nteh-temporature allova. Four grades of (een 
base steels wers ‘investigated: pure iron; non-hard onable sin i 
phase Fe-Cr="1 steal; slow afing alloy with Mo and W added and 
Alloy highly suscantible to aging, with Mo, w, Ti, Al and ‘tb dded 
walt tog was perfor.ad in an Induction furnace at a pressure of we 
1.10 - 5.1079 mm ug. Short-term mechanical properties, stress- 
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napnitud end. nature of the temperature ‘dependence of the internal | 

ricti “austenitic. 1Kh18N1l2T. steel quenched from 1075° and cae 

000 hrs was investigated. Internal friction was 
ch nigh frequency method on a UIMD-1 apparatus with: 

dons of a ‘frequenoy of approximately 1 ko on samplos | 
8 mm in diameter and 200 mm long. |The temperature dependence curve —' 
08 internal ‘triotion has a small A ideas as about aoe The right — 
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) curve located in the 350-5009 region, which then ee, ee 
“high temperature rise, .The internal friction peak is eben 


) presence of a certain amount of. alpha-phase in the - Syne aa 
* investigation, Introduction of. -B in-an amount up to 3% pik 
%. show any -signifioant. effect.on the nature or the level of : .. 

friction curve-up to 500°, - However, the high temperature © cd 

the. internal.-friction curve for steel with'B are lower ~ bee 

el without. B... Addition. of B displaces the: temperature of! — 2.2 
of ‘the: rise of: the: internal friction curve -in the direction: 3 

gher. temperatures, The degree’ of: effect of Bon internal = > 

modulus of elasticity with an increase in temperature 
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“AUTHOR: Dekhtyar, I. Ya.; Mirkin, I L,; Mikhalenkov, V. S.; Fedchenko, R. G. ; 
Volkova, T, I.; Blanter, M. 8°" 


TITLE: Investigation of the paramagnetic properties of high temperature alloys on an 
iron and nickel base 


SOURCE: AN SSSR, Institut metallurgii. Issledovaniya po zharoprochn*m splavam, 
v. 10, 1963, 87-92 


TOPIC TAGS: paramagnetic steel, high temperature alloy, iron alloy, nickel alloy, 
chromium alloy, alloy paramagnetic property, paramagnetism 


ABSTRACT: The temperature dependence of the paramagnetic properties of high temperature 
alloys on an iron and nickel base was investigated as a guide to their electronic structure 

and the effective number of electrons N, It was found that the maximum number of elec- 
trons for nickel-chromium alloys is found in those containing 10% Cr. Addition of niobium 

to an alloy of Ni+ 16% Cr leads to significant increase in N. Investigation of complex alloys on 
@ nickel-chromium base showed that the maximum N is observed in alloys with aluminum 

and titanium, Investigation of complex alloys on an tron-nickol-chromium base showed 
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that the effective magnetic moment connected with N is maximal in alloys containing tungs- 
ten and molybdenum, while niobium, titanium and aluminum lead to a decrease in N. The 
results obtained and their comparison with tensile strength studies show that the number of 
electrons in the bond found on the basis of the temperature dependence of paramagnetic 
sensitivity may characterize the strength of the interatomic bonds at high temperatures. 
Orig, art. has: 3 figures, 2 tables and 9 formulas. . 
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Metals, Petrozavodsk State University, 24-29 June 1963. 
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TITLE: Phase composition and properties of complex-alloyed austenitic steels 


SOURCE: AN SSSR. Institut metallurgii. issledovaniya po zharoprochny*m splavam, 
v. 10, 1963, 149-156 


TOPIC TAGS: steel, austenite steel, complex alloyed austenite steel, alioy steel 
phase composition, alloy steel physical property, heat resistant steel 


ABSTRACT: The austenitic heat-resistant steels used at the present time contain, ‘' 
as a rule, small quantities (up to 0.15%) of carbon. The most frequently used 
alloying elements are titanium, nloblum and aluminum (up to 1%), and molybdenum and 
tungsten (2-3%). This article discusses the results of a study of two groups of 
austenitic steels with a basis of Fe + 16% Cr + 25%, Ni plus a C content of either 
0.25-0.30%, alloyed with 3-9% W, or up to 0.10% C, alloyed with an increased quan- 
tity of aluminum (up to 5%). All the investigations were made on cast metal after 
tempering from 1200C and drawing at 800C for 10 hours. The change In the phase 
composition of the alloys was determined by roentgenography. The results of.a ro- 
entgenostructural analysis of electrolytically separated precipitations are dis- 
fussed, y3nhe hypothesis ts advanced that the solubility of tungsten In the soht 
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solution of such alloys is lower than fn similar alloys without manganese, and 
that the formation of the Intermetal lide FeoW, containing a large amount of tung~ 
sten, will be facilitated. As the tungsten content increased, there was an In- 
crease in the Strength properties at normal and high temperatures, and a decrease 
in plastic Characteristics and impact ductility. tt was found, with reference to 
this first group of austenitic Steels, that there Is a change in the Phase com- 
Position both in the Initial state (the appearance, In addition to carbide Me23C6, 


Steel of the following Composition: 0.10% C, 14-16% cr, 25-30% Ni. The aluminum 
concentration in the alloys varied from 1.5 to 5%. A Study was made of the hard- 


in a temperature range of 900-1300Cc, A magnetic analysis was also made which 
Showed that the Intermetallide Ni Al in steels with 1.5 and 3% Al has extremely 

low magnetic Properties. tn conel 
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were determined roentgenographical ly by Engineer M. 0. Nesterova.' Orig. art. has 


+ tables and 4 graphs, 
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TIiLE: New highly heat resistant perlitic steels for power plant construction 
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TOPIC TAGS: perlitic steel, chrome’ alloy bdenum”Alloy, vanadium alloy | 
low alloy steel / 15KhIMIF steel, 25.Kh2MIFB ateol : a | 
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. \ 
ABSTRACT: \ Low alloy steels (less than 4% alloys) must be used to make large 
000-200 


| 
! 
! 
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| for 1 and 9-11 kg/an* for the steam pi modified alloy, It is noted 
cad ye i: ebm a 


| perature of 565C or up to 585C) economically practical, Research and practical 


experience have shown that chrome-molybdenurx-vanadium perlitic steels are nost | 
Frorer for operation at such temperatures, Steel 15Kh1MIF (0.2%0, 1.5% Cr, 1.0% | -- 


: Mo and 0.3% V) is now basic for most turbine parts, while the C content is lowered. 
| to 0.1-0.15% in steam pipes, Atrongth tests of above 25 000 hours indicate | 


that extrapolated values to 10° houts of operation at 585C should be 8-9 kg/mm” 
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that a simple increase in alloy content does not result in improved properties, 
as shown by Cr-Mo-V steels in which increasing the Cr content from 1.0 to 3.0% 


“decreased the yield strength from 63-50 kg/m and 5, from 53 to 47 kg/saf', The 


| 
| 
- pelaxation strength (at the sane initial stresses) is found to be 1,5-2 tines { Hl 
ooo | ndgher at temperatures of 565-5800 for steels containing less Cr and Nb and more i 
| V (1.0-1.5% Cr, 067-1.0% ¥) than steel 25Kh2HIFB (0.2-0.3% C; 2.0-2.5 Cr, 0.81.0 | 
Mo; 0.3-0.6 Vs 0.3 Nb and 0.005 v). The increased part sizes of large power | 
plants also complicate tha effectiveness of heat treating processes. It has been | 
- shown that small changes in alloy content can improve heat treating properties | 
- eonsiderably. Thus, increasing the Mn content in 15Kh1MIF from 0.4-0.7% to 0.9 
1.1% decreases the critical cooling speed by one order of magaitude. The proper= | 
ties of low alloy perlitic steels should be further improved by more complex H 
alloy:ng and, ‘simultaneously with the alloy development, improved methods of heat | 
treati..; and manufacturing of these special-property alloys should be introduced. ; 
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TITLE: Certain features connected with the K-state in Ni-Cr, Ni-Cr-Mo and Fe-Ni- 
~Cr-Mo alloys : I 


SOURCE: Fizika metalloy i metallovedeniye, v. 20, no. 5, 1965, 733-740 
TOPIC TAGS: metal Physics, ordered alloy, mechanical property, resistivity, non- 


ferrous metal alloy, ferrous alloy, metal heat treatment, heat resistant alloy, ; 
high temperature strength, metal hardening ft? a ah 


Aassrract: Changes in electrical resistivit Vin Ni + Ge fr, Ni + 158 Cr + 10% Ho 


Y and Fe + 25% Ni + 16% Cr ¢ G8 Ho alloys were studied @ function of low tempera- 

___ture/de formation Grom #20° to -196°C) and annealing! fate (from 2 to 10° deg/min). 
‘Dec sition of @ K-state in the alloys was observed. The effect of the K-state -. 
on high temperature strength was also noted. The K-state Causes microscopic inho-~ 
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decomposition of the K-state was studied by increasing the heating rate to 10 
deg/min. The interval for the maximum decomposition was displaced to higher tem- 
peratures (300 to 450° higher), depending on the type of alloy. In the K-state re- 
increased fron 0.03¢/min to 0.3%/min, while in the region of K-state decomposition | 


_ Wag maintained at higher temperatures than for slow heating rates. In Particular, 


1000°C., Where the K-state was decomposed at roon temperature, no additional streng- 
thening occurred upon pulse heating. Orig. art. has; 4 figures. 
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. ABSTRACT: The authors study the effect of purification (by melting in a ee - 
using charga materfala refined by vacuum remelting) on the rate of growth of recrys- 
tallization centers and the refractory properties of multicomponent alloys. The 
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failure in creep conditions are investiyuted. This study ig reiated to the sresence 
and erowth of voids in the material. Materiais used in the stuty were Lil copper ana 


two nictKke. @1.9Yb, One OL aAnicnawas & SingjLe-pnase nickei-aluminuag Nard 7.xture, ana 
the cther was alioy KAN /OVAYu? \R 

prepared by thermal process and were sub ected to tens..c test.ae at 

70G, '590, and 650C for periods of 5UU, i, Gary, ana os WU boars 

bear:ng alloys; the copper specimens were stretened at At, A5o, anc 

following annealing at 520C. Microvections of the imate tale were ghuaied 

pore wrowth. It was noted that 


fon a heterogeneous structure. The spe .mens were 
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Mirkin, L. I.3 Shehukin, Ye. D. 
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(Institut fizichaskoy khimii AN SSSR) 


TITLE: Formation of a solid solution during a quasi-spontaneous 4nternal dispersion | 
of tin in the presence of liquid gallium 
a t 


v 
SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 2, 1966, 149-151 


TOPIC TAGS! solid solution, tin alloy, gallium alloy, liquid metal, chemical disper- 
sion 


4 
ABSTRACT: Changes in the lattice constant of tin in the presence of liquid galliun 
wore investigated. Alloys thoughp to contain a solid solution were obtained in two 
ways: (1) deposition of a layer|bf gallium on the surface of a tin single crystal, , ° 
and (2) mixing tin and gallium in the liquid state, then cooling at various rates. 
The lattice constants were measured with a URS-50I x-ray apparatus, The size of the 
unit cell of tin was found to decrease upon (ntroduction of galliuas @ decreased froz 
5.816 to 50778 Ay 1. es, by 0.7%, and < from 3.183 to 3.164 A, 1. e., by 0.6%. 
The observed substanfiel decrease in lattice parameters, associated with the formatio 
of a solid solutton!bf gallium in tin, is considered to be quite natural, since the 
lattice of tin ie not close-packed, the radii of atoms and ions of tin are larger th 
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ABSTRACT: The strength paraneters of t 
having shree relationships petveen the crys 

Ni,Al phase (ise, O8 z% OQ where Oa 7 >¥ e 
Al composition ° the three alloys was yeu 9.6, g.3(1)3 76-0 16.3, q.2(zz)s and 
i of the alloys at 


f 
and 6.9/,( 111) respectively: he mechani 
i i 4. In nad :00H to the results shown in Pig- 1 {+ was 
i dependent of 
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20 and 7OOC are shown in F1é- 
found that: hardness increases with increasing Cr content put seems in 
a4} yield stress does not seem to depend on Oa; plasticity ig a function of 4a and 
has a maximum at 4a QO; long duration strength is maximum for aoc O- . Ae 
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‘AUTHOR: Mirkin, I. Ins Rybakova, Yu. A. 


‘ORG: none 


‘TITLE: Kinotics of the growth of failure sites in nickol alloys under conditions of 
‘creep 


| SOURCE: AN SSSR. Institut metallurgii. Svoystva i primeneniye zharoprochnykh 
'splavov (Properties and application of hoat resistant alloys). Mosoow, Ied=vo Nauka, 


11966, 148-153 
InoPrC TAGS: nickel base alloy, material failure, creep 


\ 

‘ABSTRACT: Tae materials for the investigation wore Brand iO nickel, remeited in 
vacuum; a single phase nickel-base solid solution (Ni + 28.6 Cr + 2.3 Al). Ail the 
materials wore tosted after long term high temperature deformation un‘or different 
'stressos. hickel was tested after deformation for 6, 100, 200, and 1980 hours at 
temperatures of 500 and 700°C; alloys J (Ni + 2&.6 Cr + 2.3 ad) and iI (hi + 26.6 Cr + 
‘3.5 Al) aftor deformation for 100, 600, and 1000 hours at a temperature of 700° 

alloy IM (a hoterozenoous commercial nickol basu heat rosistant alloy Typo its) 
after deformation for 4200 hours at a tomporaturo of 850°C. The slidos were caaminul 
under an optical microscope with magnifications up to 1350 times. Tho change in pore 
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ldiameter was measured with an accuracy of 0,4 microns using an ocular micrometer. 2% 
‘was establisned that the number of pores in a unit area of the slice increases snarpay 
‘with etching during the course of the first 3-5 seconds, but that with etcning %eyond 
‘§ seconds, the numper remains constant. Tne transverse pore dimension, as a © .1ction 
lof the etching time, increases almost linearly. in pure nickel a well deve.oped 
‘substructure was observed under all oxperimental conditions. Fainure of oll the 
‘samplos occurred at tho boundary. It was found that for alloy EI765, in the stress 
interval 6-i Ws kg/mm, the transverse pore dimension does not depend on tho Stross, 
‘but the nunoer of pores increases. For all the alloys the stress O and tho moan 
distance betweon pores L wore found to be inversely proportional. The experimental 
‘data correspond to the theory of the growth of poros during creep, due to diffusion 
‘and the formation of vacancies. Orig. art. nas! 2 formulas and 3 figures. 
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